Background: Teamwork in operating room is necessary to ensure patient's safety and medical practices outcomes. Owing to the importance of teamwork training to nursing students, the current study aimed at investigating the effect of training on the attitude and knowledge of anesthesia and operating room nursing students to teamwork. Methods: The current quasi-experimental study was conducted from March to October 2015 in Jahrom University of Medical Sciences, Iran. Forty-five anesthesia and 15 operating room nursing students with a mean age of 22.26 ± 0.88 years were divided equally into the experimental and control groups. Data were collected before and 2 months after the intervention, using the Persian version of TeamSTEPPS teamwork attitude questionnaire and a researcher made teamwork knowledge test (each with 30 items). The intervention was a 2-session training workshop on teamwork and its strategies, each lasting for 4 hours. The training was performed by lecture, scenarios and videos, and group discussion. Data were analyzed with SPSS version 16 using descriptive statistics, paired t test, independent t test, and chi-square. Results: The total mean score of the experimental group on teamwork attitude significantly differed after the intervention (117.5 ± 7.01) compared with those of the pre-intervention (111.83 ± 7.22) and control group (109.5 ± 9.6) (P < 0.001). Furthermore, a significant difference was also observed in the mean scores of all attitude domains, except for mutual support. The mean score of teamwork knowledge increased significantly after the intervention (19.8 ± 3.44), when compared with those of pre-intervention (14.5 ± 3.33) and control group (14.53 ± 3) (P < 0.001).
Background
Teamwork is a dynamic process in healthcare settings and involves healthcare professionals with common purposes and complementary skills (1) . Institute of Medicine (IOM) recommended that all of the healthcare professionals should be trained to work as members of an interdisciplinary team (2) . Teamwork and effective communication among healthcare professionals are necessary to provide high-quality care and safety for the patients (3) . It is reported that performing teamwork training resulted in the improved communication, increased patient and staff satisfaction, and decreased hospital stay and adverse events (4) .
The results of a study showed that nursing students needed to improve their communication skills (9) . Various efforts are made to acquaint the medical society with teamwork concept and skills as the leading technique to improve the quality of healthcare services among healthcare professionals (10) . Training is an important intervention to improve teamwork in clinical settings. The teamwork skills training in healthcare settings basically is a program developed by the agency for healthcare research and quality (AHRQ). This program is called team strategies and tools to enhance performance and patient safety (TeamSTEPPS ® ). TeamSTEPPS is a complex of knowledge, skills, and attitudes. It includes team structure and 4 skills: communication, leadership, situation monitoring, and mutual support. This program, focusing on team skills, introduces tools and strategies to team members in order to achieve team purposes (11) .
Operating room is a unit in which teamwork is essential; therefore, the optimum performance of surgery team can identify surgery errors and avoid stressful situations (5) . In addition, review of literature showed that in spite of the significance of teamwork skills training, there are few studies on students working in operating rooms. Hence, according to the importance of teamwork in operating room, the current study aimed at investigating the effect of teamwork skills training on the attitude and knowledge of the operating room and anesthesia nursing students toward teamwork.
Methods

Sample and Sampling Method
The current quasi-experimental study was conducted in Jahrom University of Medical Sciences, Iran, from March to October 2015. All of the eligible anesthesia and operating room nursing students were selected using the census method. Accordingly, a total of 70 students were divided into the 2 groups of control and experimental. Ten participants were excluded due to unwillingness to participate and absence from educational sessions. Finally, there were 30 subjects in each group (45 anesthesia and 15 operating room nursing students).
The students were admitted to a 4-year Bachelor of Science graduate program in anesthesia or operating room nursing. The inclusion criteria were willingness to participate, 3rd and 4th year student in the field of anesthesia or operating room, and lack of participation in similar studies. The exclusion criteria included unwillingness to participate in the study, transitional and guest student, not completing the questionnaire, and not participating in the training workshops.
Instruments
Data collection instruments were the Persian version of TeamSTEPPS teamwork attitude questionnaire (T-TAQ), teamwork knowledge test, and a part of demographic information including gender, age, marital status, field of study, and mean academic scores.
T-TAQ was developed by Baker et al., and includes 30 items. Scores are given based on a 5-option Likert scale (1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree). This tool includes 5 parts of team structure, leadership, communication, situation monitoring, and mutual support each of which with 6 items (12) . The content and face validity of the Persian version tool was confirmed (13) . To evaluate teamwork knowledge, a test with 30 multiple-choice questions was developed based on the TeamSTEPPS training program and tools. Correct answers are given 1 point and the false answers none. The highest total score is 30 and the lowest 0. The scores ranging 15 and 30 are considered good and the scores ranging 0 and 14 are poor. Content and face validity of this tool were confirmed by 10 teamwork experts. The construct validity of the knowledge test was determined by the Guttman split-half reliability coefficient of 0.75. To ensure reliability of the tools, they were completed by 20 anesthesia and operating room nursing students in a pilot study. The reliability was confirmed by 0.77 Cronbach's alpha coefficients for T-TAQ and the Kuder-Richardson formula 20 (KR20) of 0.682 for the knowledge test. All of the participants completed the questionnaires before and 2 months after the intervention.
Intervention
Experimental group was divided into 5 groups of 6 persons. All of the experimental groups participated in 2 sessions of 4-hour training workshop conducted through lecture, scenarios and videos, and group discussion. In the 1st session, the important role of teamwork and its impact on patient safety was discussed. Then, history of the Team-STEPPS and its 5 main key concepts including the team structure and the 4 skills of leadership, situation monitoring, mutual support, and communication were introduced. In the team structure, the components of a multiteam system and the important dimensions of patients and families involvement as the part of the team were explained. In the communication topic, strategies and tools to exchange important patient information between team members in critical situations, ensure the closed loop communication, and ensure patients' safety during shift changes and patient handovers, etc. were presented. In the leadership topic, the significance of the team leader's role and positive leadership strategies to share care plan were 2
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introduced in order to clarify team goals and team members' roles, monitor and modify the plan, review of actions taken at the end to provide feedback, and improve the team effectiveness. In the situation monitoring topic, the important role of actively self-monitoring in safety practices and the behaviors, as well as actions of other individuals in the field, situation, and environment was introduced. In the mutual support topic, the importance of the accurate knowledge about responsibilities and workload of other team members and the ability to predict their needs and support them were emphasized. In this context, strategies of task assistance, feedback, and advocacy and assertion were taught. In the 2nd session, videos about TeamSTEPPS ® strategies and tools were played. Then, 3 scenarios were presented and discussed. The control group received no training.
Data Analysis
Data were analyzed with SPSS version 16. The paired samples t test was used to study score changes in pre-and post-intervention. Furthermore, the independent samples t test and chi-square were used for the intergroup comparisons of quantitative and qualitative variables, respectively. The level of significance was considered 5%.
Ethical Confirmation
The current study was approved by ethics committee of Shiraz University of Medical Sciences (No. 94-7466) and was registered in the Iranian registry of clinical trials (IRCT) (registration code: IRCT2015030421339N1). All of the participants were given necessary information about the objectives and the method of the study, and they signed the written informed consent. They were assured that unwillingness to cooperate with or withdraw from the study had no negative impacts on their educational assessments.
Results
The mean age of the students was 22.26 ± 0.88 years.
The mean age in the control and experimental groups was 22.36 ± 0.88 and 22.16 ± 0.87 years, respectively (P = 0.384).
The majority of students were female (n = 45, 75%), single (n = 54, 90%), and the anesthesia nursing student (n = 45, 75%). The mean academic scores in the control and experimental groups were 16.70 ± 1.10 and 17.01 ± 1.01, respectively (P = 0.260). The 2 groups did not have significant statistical differences in terms of gender, marital status, and the field of study (P > 0.05) ( Table 1 ).
In the beginning of the study, the total mean scores of the groups in teamwork attitudes and knowledge had no significant differences (P > 0.05), but after the intervention, the total mean scores were significantly different between the groups (P < 0.001). The effect size for intergroup post-test differences was calculated for knowledge score (1.63), total attitude score (0.95), communication (1.10), team structure (0.73), situation monitoring (0.74), leadership (1.01), and mutual support (0.15). In addition, there were significant statistical differences in the total score (P < 0.001) and 4 domains of teamwork attitude (P ≤ 0.01), before and after the intervention in the experimental group (Table 2 ).
Discussion
The results of the study showed that the mean score of teamwork attitude increased significantly in the experimental group after the intervention, compared with those of before intervention and the control group. Furthermore, these significant differences were observed in the mean scores of attitude domains except for mutual support in which the difference was not significant.
The current study findings showed that training improved the attitude toward teamwork with a large effect size. The current study finding was in accordance with that of the study conducted on the students of nursing and medicine in Atlanta (14) . Improvement of teamwork attitude after training was also reported in other studies (15, 16) . Unlike these findings, in a study conducted on medical assistants, nurses, and respiratory therapists, no improvement was observed in teamwork attitude (17) .
The results of the current study showed that training improved teamwork attitude in 4 domains of communication, leadership, team structure, and situation monitoring with fairly large effect sizes. In addition, communication domain was one of the relatively good domains of teamwork. Its score was the highest compared with those of the other domains after intervention in the experimental group. According to the significant role of communication in promoting patient safety (9) , training methods of the current study can be applied to improve students' communicative skills.
These findings were in accordance with the results of a study conducted to determine the effect of a training program through workshops and modules in order to improve teamwork in operating room. Teamwork domains of that study included communication, co-ordination, collaboration, leadership, and situation awareness. Before implementing the program, the performance of people was mediocre in teams, but after the intervention all of the domains improved, especially the communication domain (18) . Also, the findings of the current study were in accordance with those of another interventional study con- ducted on nurses and medical assistants of a trauma center. In that study, the trauma teams improved more in 2 domains of TeamSTEPPS as communication and leadership (19) .
According to the results of the current study, training improved leadership and situation monitoring. These finding were in accordance with the results of the studies conducted by Amaya-Anas et al., (18) and Capella et al. (19) . In the study by Capella et al., the hypothesis of leadership and communication have more impact on teamwork utilization was approved (19) . Another study showed the importance of communication and leadership for the improvement of teamwork utilization (20) .
In the current study, mutual support was the weakest domain of teamwork attitude before the intervention. However, the mean score of this domain after the intervention in the experimental group did not increase significantly compared with the before intervention and control group. So, training did not have any significant impact on the mutual support domain. According to mutual support, members should help their peers in stressful situations with higher risk of human errors in order to promote the performance of the team (21) . On the contrary, educational intervention improved mutual support in the other studies (18, 19, 22) . In the present study, the participants were the students with no work experiences in clinical settings. However in the aforementioned studies, the participants were highly experienced. So, the differences in the findings may be due to the clinical experience of the participants (18, 19, 22) .
In addition, the results of the study showed that intervention could improve the team structure domain. This domain emphasizes the contribution of patient, as the most important member of healthcare team. It also refers to the significant role of taking feedback from patients and their families in the success of healthcare teams. It also indicates that member should more concentrate on the team objectives than the personal goals (21) . In order to improve teamwork utility, the need for patients' prioritization, em-phasizing team purposes, and trying to resolve obstacles to team objectives was indicated in the authors' previous study (20) .
Based on the findings of the current study, teamwork knowledge of the participants was weak before the intervention, which was significantly improved after the intervention in both groups. In addition, the post-intervention score in the experimental group was significantly higher than the control group with a large effect size. So, the findings showed that training improved teamwork knowledge in the students. Similarly in other studies, training and workshops significantly increased the teamwork knowledge in medical, nursing, and other healthcare-related students (14, 23).
Limitations of the Study
Since the study sample size was small and some of the students tended select their own groups, randomly allocation of the subjects into the experimental and control groups was impossible. Therefore, such complications restricted the generalizability of the findings of the study. In addition, since the experimental and control groups were from the same classes, workshops were held before the weekend in order to prevent data exchange between the groups.
Conclusion
The results of the study showed that teamwork skills training improved total score of students' knowledge and attitude toward teamwork. Furthermore, the teamwork attitude domains of team structure, communication, leadership, and situation monitoring were improved in the current study. So, the teamwork skills training is recommended to improve teamwork knowledge and attitude, particularly in communication domain, which had more increase. However, the mutual support domain did not improve significantly. So, according to the significant role of supportive behaviors in operating practices, other initiatives for the improvement of this domain should be investigated. In addition, it is recommended to pay more attention to supportive behaviors in clinical education programs.
